The Internet is a widely used information resource for patients with mesothelioma. The goal of this study is to assess the content and quality of mesothelioma information presented on the internet using Google as a search engine, as well as to test the hypothesis that more popular sites (i.e., higher Google rank) are of higher quality. Methods: The top 100 websites appearing in Google using the terms "mesothelioma" were included in the study. Websites were evaluated using (a) JAMA benchmarks (authorship, references, currency, and disclosure), and (b) an Information score (IS) that awarded websites points (0 -100) for specific information on various aspects of mesothelioma. Results: Of the top 100 websites identified, 84 websites were suitable for scoring. Only 5 (6.0%) sites met all 4 criteria of the JAMA benchmarks. The mean IS was 23.8 (range, 0 -86). There was a weak but significant positive correlation with Google ranking of websites and IS (r 2 ϭ 0.275, p ϭ 0.006). Conclusions: There is marked variation in the quality, integrity, and currency of the information in educational websites for mesothelioma patients. Google ranking has shown a weak but significant positive correlation to the quality of medical information relating to mesothelioma.
S urveys have shown that an increasing amount of patients access medical information via the internet and that this information affects their choice of treatment. [1] [2] [3] Medical information presented on the internet can be obtained from many different sources: e-mail, medical databases, on-line journals, discussion groups, and specific websites. 4 One of the most popular ways of searching for information on the internet is via a search engine. The search engine Google is by far the most popular search engine used by members of the public. 5, 6 Google ranks results of searches by using a proprietary link popularity algorithm that takes into account the number of links and the "importance" of the linking sites. 7 The goal of this study was to assess the content and quality of mesothelioma information presented on the internet using Google as a search engine, as well as to test the hypothesis that more popular sites (i.e., higher Google rank) are of higher quality.
METHODS

Selection of Websites
We used the search term "mesothelioma" on Google (www.google.co.uk accessed on April 8, 2007) to generate a list of sites.
Website Characteristics
Affiliation of each website was determined on the basis of the information provided by the site. Sites were divided into four categories: Commercial, Nonprofit organization, University or Medical center, and Government. The content type displayed on each website was also recorded.
Quality of Content
The quality of content of each website was assessed by criteria known as the "JAMA benchmarks" 8 (Display of authorship of medical content; source (attribution or references); date of update; and disclosure of ownership, sponsorship, advertising policies, or conflicts of interest). We also documented if each site displayed a Health on the Net (HON) seal (www.hon.ch/). HON is a nonprofit foundation with an eight point code of conduct for sites providing health information. 9 Sites that comply with the HON code are allowed to display the seal.
Finally, each website was then quantitatively scored with a modified information score (IS). The IS is a standardized scoring system developed initially to assess the ability of websites to educate patients about disease processes, treatment options, symptom control, and recovery expectations for peripheral vascular disease. 10 The IS has since been modified for use to assess the educational quality of websites in a variety of medical conditions. [11] [12] [13] [14] [15] The IS ranges from 0 points to 100 points and is weighted as shown in Table 1 .
Each site was scored independently by two observers (B.T., K.K.). A mean score was then obtained. 
Analysis
Spearman's analysis was used to determine correlation between website rankings and quality of content. Correlation results were considered to be significant if p Ͻ 0.05. Statistical analysis was performed with SPSS v15.0.
RESULTS
The Google search carried out in April 2007 using the term "mesothelioma" returned approximately 800,000 results. We examined the first 100 English language sites. Of these, 4 were not accessible, 1 was excluded as it was not related to mesothelioma, and 11 were replicas of websites higher up the list. A total of 84 (84%) websites was included in this study.
Website Characteristics
The characteristics of the 84 sites in this study are summarized in Table 2 . A high proportion of the websites were commercial (36.9%). One-third of websites had information on litigation/compensation, of which, 14 sites (16.7%) were dedicated solely to litigation/compensation. Table 3 shows indicators of quality. Of the 84 sites evaluated only 5 (6.0%) sites had all 4 JAMA benchmarks (authorship, references, currency, and disclosure), 11 (13.1%) had three, 20 (23.8%) had two, 38 (45.2%) had one, and 10 (11.9%) had none. The HON seal was displayed on 6 (7.1%) websites.
Website Quality
IS varied widely with a minimum score of 0 and a maximum score of 86. The mean IS for the 84 sites evaluated was 23.8. There was a weak but significant positive correlation with Google ranking of websites and IS (r 2 ϭ 0.275, p ϭ 0.006). Individual categories of the IS such as disease summary (r 2 ϭ 0.259, p ϭ 0.009), treatment options (r 2 ϭ 0.260, p ϭ 0.009), and surgical options (r 2 ϭ 0.207, p ϭ 0.03) also displayed a weak positive correlation with Google ranking that reached statistical significance. The categories of symptom control (r 2 ϭ 0.179, p ϭ 0.05), and recovery expectations (r 2 ϭ 0.030, p ϭ 0.39) had a weak positive correlation with Google rank but were not statistically significant.
There were 30 websites with IS Ͻ10. Websites with IS Ͻ10 are generally considered unrelated to patient education. Therefore, of the top 100 sites generated by Google only 54 (54%) was helpful to patient education on mesothelioma.
DISCUSSION
Patient education is important in the management of any disease. 16, 17 Patients are motivated to use the Internet for a variety of reasons, including seeking second opinions, finding support, helping in the interpretation of symptoms, gaining knowledge about tests and treatments, and identifying questions for doctors. 18 There is evidence that the quality of Internet-derived health information varies widely and warnings have been issued that sites may provide misleading and non evidence-based information. 19 We prospectively evaluated the content and quality of educational information available on the Web for mesothelioma using Google. The results showed a marked variation in the quality of educational information as covered by the IS. Of the top 100 sites ranked by Google, we found only 54 of sufficient quality to patient education. However, we found that there was a significant positive correlation between Google rank and IS. This is slightly reassuring considering most web users only browse the top 10 web sites listed in the results. 20 Most websites did not provide adequate information about the author of the information or where the information was obtained from. Display of currency of the information was also lacking in many sites. Other studies evaluating quality of websites have also shown that these important pieces of information are often missing. 21, 22 There were a high number of websites offering only compensation/litigation advice which contributed to the overall poor quality of educational information in our study. A comparison of our study on mesothelioma with other studies on medically related information, using similar IS scoring schemes, revealed a generally lower mean IS ( Table 4 ).
The HON Foundation was established in 1995 under the auspices of the Ministry of Health of the State of Geneva. Its mission is to guide Internet users by highlighting reliable, understandable, relevant, and trustworthy sources of online health and medical information. 23 The Foundation has elaborated a Code of Conduct (HONcode) to help standardize the reliability of medical and health information available on the World Wide Web. The HONcode is a voluntary certification system based on an "active seal" concept. While primarily intended for healthcare site developers and publishers, the blue-and-red HONcode seal on subscribing sites also helps users identify sources of reliable information. It addresses, among other things, the authority of the information provided, data confidentiality and privacy, proper attribution of sources, transparency of financial sponsorship and the importance of clearly separating advertising from editorial content. 9 The HON seal was only displayed on six websites in our study.
HON have recently released a toolbar for web browsers that has a function to search the HON database of accredited websites using the Google engine. It also checks for the accreditation of the website currently being viewed. 24 This development is highly promising and may prove extremely useful in directing the public to the most appropriate websites and information resources, and should be evaluated in further studies. It must be mentioned that some studies have shown that the HON label fails to predict content quality, 25 but not in others. 26 However, considering the current overall poor quality of medical information on the World Wide Web, clinicians can do no worse than to recommend the HON toolbar to their patients. 
